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Effect of C/C Porous Preform on the Preparation
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Abstract: Carbon fiber reinforced silicon carbide matrix (C/C-SiC) composites were prepared by pre-
cursor impregnation pyrolysis (PIP) process, using the four kinds of porous C/C composites with the
same quasi-three dimensional needling preform but different pyrocarbon content filled by chemical va-
por infiltration (CVI). The preparation and final performance of C/C-SiC composites have been inves-
tigated. The resullts show that the lower the density of C/C, the higher the open porosity and SiC
matrix content of corresponding C/C-SiC. The existence of SiC matrix improves the bending strength
of the C/C-SiC composite which was influenced significantly by the interfance of the fibers and matrix.
The bending strength of the C/C-SiC composites produced of the C/C preform with the density of
1.35g/cm?’ is the highest with the excellent fibers-matrix adhesion. It was also shown that with the
increase of the SiC matrix content, the anti-ablative property improves observably.
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Fig. 1 Densities the C/C-SiC composites after each period
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Table 1

Densities and open porosities of the C/C porous preforms and C/C-SiC composites

Porous C/C composite

C/C-SiC composite

Sample Density/(g « em™*)  Open porosity /% Sample Density/(g « em™*)  Open porosity /% SiC matrix content /%
M1 1. 15 39.50 Sl 1. 80 10. 86 36. 11
M2 1. 35 25.35 S2 1. 80 8. 37 25.00
M3 1.43 24. 30 S3 1.82 5.28 21.43
M4 1.52 20. 30 S4 1. 84 2.88 17. 39
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Table 2 Ablative rate of the C/C-SiC composites

Sample Ablation time /s Line ablation rate /(mm * s~ ') Mass ablative rate /(g s~ ) Ablation depth /mm
S1 600 0.003 0. 0008 2.01
S2 600 0. 004 0.0013 2.52
S3 600 0.005 0.0016 2. 90
S4 600 0. 005 0.0017 3.16
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Fig. 4 Fiber morphology of the ablation center of S1(a).S2 (b).S3(c) and S4(d)
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